Background Management of attention-deficit/hyperactivity disorder (ADHD) is a trade-off between caregivers' concerns about the benefits versus the risks of evidence-based treatment. Few studies have used choice-based methods to assess what treatment attributes matter most to caregivers. Objective The aim was to develop and to pilot an instrument to elicit caregivers' preferences for evidencebased management of their child's ADHD. Methods Mixed methods were used to develop a BestWorst Scaling (BWS) instrument, and quantitative methods were used to pilot the instrument. Primary caregivers of children with ADHD from two community organizations were recruited for the development (n = 21) and pilot (n = 37) phase. The instrument was a BWS case 2, where 18 management profiles are presented one at a time, with respondents indicating the one best and one worst feature of each profile. Profiles were developed using a main effects orthogonal array. The mean of best-minus-worse scores was estimated, and attribute importance was based on the sum of maximum minus minimum scores for each attribute. Feasibility of eliciting stated preferences was evaluated with t tests and 95 % confidence intervals. Results Seven attributes (medication, therapy, school, caregiver training, provider specialty, provider communication, and out-of-pocket costs) with three levels each were identified. All mean scores were significant except for pediatrician management of the child's ADHD (p = 0.089). Caregiver training had the highest relative importance, followed by medication and provider communication. Conclusions The BWS instrument was a relatively simple measure, caregivers completed it independently, and it distinguished the relative importance of different attributes in managing a child's ADHD.
Introduction
Diagnosis of attention-deficit/hyperactivity disorder (ADHD) among US children has increased dramatically since the early 1990s, when it was initially estimated to affect 3-5 % of children. Recent data from the Centers for Disease Control and Prevention show that in 2011, a total of 8.5 % of US children aged 3-17 years were ever diagnosed with ADHD [1] . The prevalence in the USA is higher than in European countries [2, 3] . The increase in diagnosis was paralleled by large increases in stimulant use [4] [5] [6] [7] , and now nearly 3 million US children receive stimulant medication [8] . Treatment guidelines from key US pediatric professional organizations, the American Academy of Child and Adolescent Psychiatry (AACAP) and the American Academy of Pediatrics (AAP), endorse stimulants as the first-line treatment for ADHD [9] [10] [11] . These recommendations are supported by empirical evidence of the efficacy in treating the core ADHD symptoms [12, 13] .
However, stimulant use among children with ADHD has remained controversial since the growth in prescribing began over 2 decades ago. Concerns relate to over-prescribing [14, 15] , cardiovascular risks [16, 17] , slowed growth [18] , and general public distrust [19, 20] . Caregivers are hesitant about using psychoactive medication for their young children [21] [22] [23] [24] [25] [26] , and treatment discontinuation is common [22, 23, 27] . Notably, caregivers' perceptions about medication and stigma have led to delays in accessing help for their child's ADHD [21, 22, 24] .
Preferences for illness management are significant predictors of engagement and health outcomes [28] , but rigorous preference assessment methods in ADHD research have been slow to emerge. Research on explanatory models of help-seeking processes [23, 25, 29, 30] , and on ADHD management preferences specifically [31] [32] [33] [34] [35] , has grown, but most have used Likert response scales. Several studies using advanced preference-elicitation methods compared competing attributes of care management in a way that more closely resembles actual decision-making processes [32] [33] [34] [35] . Although important, not all studies examined the multi-dimensional aspect of the management of pediatric ADHD, which goes beyond medication treatment. Some of the prior studies compared the intensity of treatment components (i.e., the amount of school help); none has investigated preferences for treatment attributes when varied in terms of how they are delivered.
Moreover, caregiver preferences for child treatment often do not receive adequate attention in real-world care settings. Caregivers may also feel pressure to respond to recommendations from school systems and agencies involved in their child's care rather than expressing their personal preferences for treatment settings or modalities.
Understanding which specific interventions are most preferred would help healthcare professionals construct patient/family-centered evidence-based treatment plans that best match individual priorities. The purpose of this study was to engage community groups in the development and pilot of an instrument to elicit caregivers' preferences for evidence-based approaches to manage their child's ADHD.
Methods

Study Design
The study consisted of two phases. The first phase was instrument development. Attributes that were relevant to caregivers' personal experiences in managing their child's ADHD were identified and validated using qualitative methods. Attributes then were incorporated into an instrument that was designed to elicit caregivers' preferences and priorities for managing their child's ADHD by evoking trade-offs for competing alternatives. The second phase was a quantitative pilot of the instrument. The University of Maryland Institutional Review Board (IRB) approved the protocol under exempt status because only limited demographics and no personal identifying characteristics were collected for this developmental research.
Patient-Centered Preference Assessment
The present work engaged the caregiver perspective in every phase of the study [36] . The process followed a model for continuous patient engagement from topic selection to translation and dissemination [36] . The checklist for stated preference applications in health and medicine developed by the International Society for Pharmacoeconomics and Outcomes Research (ISPOR) Conjoint Analysis Good Research Practices Taskforce was followed to select attributes and create alternative profiles [37] .
Phase 1: Instrument Development
Instrument development utilized prior qualitative research on caregivers' experiences in managing their child's ADHD and input from current caregivers who were recruited from a statewide community organization that is a coalition of families providing support for caregivers of children and adolescents with mental health needs. The organization has regional offices across the state of Maryland, but the caregivers participating in the instrument development phase were based in the Baltimore metropolitan area. ADHD clinical practice guidelines in the published literature and clinician input was also sought for validation and confirmation that the instrument would be supported by clinical and research evidence.
Attribute and Attribute Level Identification
Several iterative stages of identification and refinement occurred from September 2012 through November 2012. Following the ISPOR checklist [37] , clinicians and caregivers participated to assure clinical and practical relevance. Contextual issues relevant to caregivers' preferences for ADHD management were derived from prior qualitative research [23] . In this prior study, triangulation was used to confirm the findings, and interviews were conducted until no new information was revealed with each subsequent interview (i.e., saturation). Since the demographic characteristics of the participants in the prior qualitative study may have differed from those of the participants in the current instrument development work, it was important to assess whether the contextual issues also differed. Therefore, to determine whether the experiences of caregivers in the prior qualitative study were relevant to the caregivers who participated in the instrument development phase of the present study, a list of attributes with three variants-also referred to as levels-in how they may be encountered in actual practice were presented to a group of caregivers. The principal investigator (PI), a research team child psychiatrist, and research assistants attended a 3-hour meeting with 15 caregivers who completed a family leadership program. Each person was shown a statement for each attribute level and was asked to indicate which ones they were currently using for their child, comment on the relevance to their own experiences, and note whether any key components were missing or if some of the ones displayed could be eliminated. Caregivers were asked to assure that the conceptual framework was logical and reflected real-world experiences in managing their child's ADHD. A second round of feedback and debriefing was conducted with an additional six caregivers.
The ISPOR checklist for discrete choice experiments [37] was used to guide the selection of the final set of attributes and attribute levels. Attributes were selected based on the extent of empirical evidence to support their role in managing ADHD in community settings. Clinical practice guidelines from the published literature were consulted to identify the range of evidence-based treatment modalities [9] [10] [11] . In-depth interviews from prior qualitative fieldwork revealed the contextual issues faced by caregivers in managing their child's ADHD and were incorporated into the Best-Worst Scaling (BWS) instrument. Two child psychiatrists, who were co-investigators on this research protocol, confirmed that the relevant key components of managing ADHD were represented, the statements were framed clearly, and the attribute levels were appropriate and reflected standard evidence-based practice.
The attribute levels were selected based on empirical evidence that supports caregivers' actual experiences. The intent was that the choice profile set would be as similar to a real-world scenario as possible and that this would increase the likelihood that selections reflected stated preferences for relevant management options. Consequently, some levels were ordinal and others were categorical. Ordinal levels were most relevant and appropriate for the frequency of medication use and monthly out-ofpocket costs. The medication level options represented the frequency of administration that follows clinical recommendations and is typically encountered in practice. Categorical levels, i.e., therapy location, school accommodation, provider specialty, provider communication, and caregiver behavior training, were based on input from the instrument development phase. For example, caregivers noted that frequency of therapy sessions was not relevant but that the location where a child received therapy was extremely important.
Best-Worst Scaling (BWS) Design
The present study employs the BWS case 2, and it is one of the few papers to demonstrate how it was developed [38] . Several types of BWS exist [39] . BWS case 1, where attributes take on one level (i.e., object case), has received far more attention in the preference assessment literature than BWS case 2, where attributes have more than one level [39] . BWS case 2 forces respondents to make choices within the same scenario, where respondents have to select a pair of items that are most and least preferred. In this regard, BWS forces a choice for the objects in a profile that are furthest apart from each other in terms of the individual's preferences (i.e. provides the maximum difference in preferences), and in certain applications is referred to as Max-Diff [40, 41] . For example, if medication frequency, side effects, and out-of-pocket costs were objects in a profile, and medication was given 5 days per week, side effects were low, and the out-of-pocket cost was $450, an individual might select side effects as best and cost as worst. BWS maximizes analytic efficiency because information is gained about the best and worst selections as well as those not selected.
The experimental design for the BWS employed a maineffects orthogonal array, commonly used to identify the key parameters in the model [42] . To balance the opportunity for attribute selection, each attribute level, singly and in combination within a profile, appeared the same number of times. Each attribute level was shown six times over the 18 profile sets. An example of a BWS profile set is illustrated in Fig. 1. 
Phase 2: BWS Instrument Pilot
A sample was recruited from a community caregiver support organization, which was different than the caregiver organization that participated in the instrument development, to complete a paper-pencil version of the BWS instrument. The BWS instrument was piloted with 37 individuals across five family support group meetings held in the Baltimore Metropolitan area from November 2012 through January 2013. The PI and one research assistant would attend a 90-min meeting, introduce the study, and obtain verbal assent to participate. At the end of the meeting, feedback that could be used to further refine the survey was elicited. Limited personal information was collected from participants because the IRB protocol for the instrument development and pilot work precluded the collection of patient care data. The IRB exemption deemed that these details were not necessary for this phase of the research.
Data Analysis
Mean utility scores were estimated using the best and worst scores method [43, 44] . The number of times an attribute level was selected as best and the number of times it was selected as worst was summed across all 18 profile sets for all respondents. The mean score was estimated as the best minus worst difference divided by 222, where each attribute appeared six times multiplied by the sample size of 37, to account for the total number of times an attribute was shown in the survey. A higher (and positive) mean score reflected that the level was selected as best more often than worst, and was thus likely to be preferred relative to the other levels within the attribute. Conversely, a lower (and negative) mean score indicated that the level was selected as worst more often than best, and suggested it was the least preferred relative to other levels in the attribute. Mean scores and standard errors were calculated, and a t test assessed whether scores differed significantly from zero. If there is heterogeneity in the data, or individuals were not reliable in reporting stated preferences, the t test statistics would naturally be biased towards the null.
Once the mean scores were estimated for each attribute level, conditional attribute importance was calculated. Attribute importance is derived from the amount of withinattribute variance any one attribute contributes to the total variance. Within attribute variance is the difference between the minimum and maximum mean score (i.e., min-max difference) for that attribute. The min-max mean score difference for each attribute was then summed across all attributes to attain the total variance. Each attribute min-max difference was then divided by the total variance. Attributes are then ranked based on their relative contribution to the total variance.
Results
Participant Characteristics
The BWS development and pilot involved 21 and 37 caregivers, respectively. In both samples, the caregivers were primarily the biological mother. The mean age was 42 (±8.7) years; 60 % were African-American. All children of the caregivers had been diagnosed with ADHD, had received mental health services, and had used or were currently using medication. Many had children that were receiving or had received outpatient or school-based therapy. Fig. 1 Example of a BestWorst Scaling choice task profile with seven attentiondeficit/hyperactivity disorder treatment attributes
Attribute and Attribute Levels
Minimal changes were made following caregiver feedback, and all reflected modification to the levels of the attribute. Physician visit frequency was changed to physician management of the child's ADHD (i.e., primary care physician, child psychiatrist, or both primary care physician and child psychiatrist). The frequency of child therapy was changed to reflect the location where therapy was delivered (i.e., school, clinic, or home). Frequency of caregiver behavior training was modified from the frequency of classes to how it was delivered, i.e., learning on one's own, one-on-one with therapist, or attending a class. The school involvement attribute included an individualized education program (IEP) option and, to better reflect monthly out-of-pocket expenses, the range was increased from $25, $50, and $75 to $150, $300, and $450, respectively.
The fieldwork to identify relevant evidence-based approaches to managing ADHD for the BWS case 2 generated seven attributes each with three levels (Table 1) . Each profile, containing one level from each attribute, included medication administration, therapy location, school involvement, caregiver behavior training, physician management, provider communication, and out-of-pocket costs (Fig. 1). 
Best-Worst Scores
Best-Worst mean scores and standard errors are presented in Table 1 and Fig. 2 . All mean scores were significant at p \ 0.001, with the exception of talking with the provider by telephone (p \ 0.05) and pediatrician management of the child's ADHD (p = 0.089). All levels of out-of-pocket costs were negative, ranging from -0.405 to -0.613 (p \ 0.0001). Having an IEP was the highest score (0.284; p \ 0.0001) among the levels of the school involvement attribute. Care management through a pediatrician and child psychiatrist (0.221; p \ 0.0001) was the highest score within the physician management attribute. Best-Worst scores ranged from positive to negative within the medication frequency, caregiver training, and provider communication attributes. Within the medication frequency attribute, the lowest score was for medication use 7 days a week, except in the summer (-0.162; p \ 0.0001), and the Table 1 Attribute importance and mean Best-Worst scores for attributes and attribute levels displayed in the profile sets Mean Best-Worst score interpretation: a higher (and positive) mean score reflected that the level was selected as best more often than worst, and thus likely to be preferred relative to the other levels within the attribute. A lower (and negative) mean score indicated that the level was selected as worst more often than best, and suggested it was least preferred relative to other levels in the attribute ADHD attention-deficit/hyperactivity disorder, IEP individualized education program highest was medication use 7 days a week all year round (0.203; p \ 0.001). Learning caregiver behavior management one-on-one with a therapist was the most preferred in the caregiver-training attribute (0.234; p \ 0.0001). Text messaging or email communication with providers (-0.135; p \ 0.001) was less preferred than face-to-face interaction (0.149; p \ 0.0001).
Conditional attribute importance, based on the minimum-maximum mean score variance, is shown in Table 1 . Caregiver behavior management training contributed to 24 % of the variance, and reflects the relative sensitivity of choices to variation in the levels of the attribute. This was followed by medication administration frequency (20 %) and provider communication (15 %).
Discussion
This paper contributes to the small literature on BWS case 2, and is relevant to those using patient-driven methods.
The findings can be usefully applied to study the comparative effectiveness of competing evidence-based treatments and care management according to patient/family-defined values. The BWS elicited and prioritized caregivers' preferences for options to manage their child's ADHD. Mean Best-Worst scores that significantly differ from zero suggest that choices reflect stated preferences rather than random selections. This study provides empirical evidence for the simplicity and statistical power of this preferenceelicitation method.
The range of attributes included in BWS is a strength of the instrument. Management of ADHD in community settings goes beyond just medication or behavioral management interventions. The setting in which the child is seen, i.e., primary care pediatrician versus psychiatrist, and the location of therapy services are also factors in decision making. Providing therapy services at school could alleviate burden on the caregiver who would be bringing the child to the clinic. The profiles were designed to emulate an actual care management scenario that incorporates the There were several notable lessons learned from the development and implementation of the BWS instrument pilot. For one, the design of the choice profile sets was such that, following a brief instruction and example question, participants completed the instrument with minimal assistance from the researchers. Second, anecdotal comments from participants that it was difficult to choose the best or worst from some of the choice sets suggested that individuals were having to make trade-offs among competing alternatives. Third, the positive comments and feedback upon completing the BWS indicated that this instrument was acceptable. Finally, participants completed the BWS in approximately 15 min, and so this method did not pose a time burden. Combined, these facts demonstrated the feasibility of this preference-elicitation method.
The BWS case 2 instrument is a significant contribution since the majority of BWS work has involved case 1 where attribute levels are not specified. By incorporating attribute levels, this pilot was able to determine that preferences can vary substantially depending upon how often medication is used. This is important because prior studies have focused on the general, and often negative, perceptions that caregivers have towards stimulant medication [22, 26, 31, 45, 46] . The more positive score for medication use all year round in the present study could conceivably reflect caregivers who, because they were already using medication, view it as an essential treatment for a medical condition. Similarly, the opportunity for caregivers to learn behavior management had the highest relative importance, and learning behavior management one on one with a therapist had a higher score than the other behavior management training options. Research on outcomes associated with variations in preferences for the delivery of child mental health programs is sparse [47] , and so establishing methods to measure preferences by mode of delivery has the potential to advance linking preference heterogeneity with patient outcomes. Thus, the methods developed and piloted in this study have the potential to advance children's mental health services research.
Several limitations are worthy of mention. Although encouraging, the findings are preliminary. The importance of attributes for ADHD management may differ in a larger, more diverse sample. Future research is ongoing to determine whether the findings based on this sample transfer to a larger, more heterogeneous sample. Although the attribute-identification process combined several sources of caregiver input, the potential for missing important attributes cannot be ruled out. The stated preferences reflect those of caregivers receiving care for their child's ADHD and may not generalize to individuals who have not initiated or are still considering whether to initiate medication.
The intent of this pilot was to develop and test a new choice task instrument, and so specific information on current treatment was not collected. Thus, it is not possible to know whether stated preferences are strong predictors or antecedents of future treatment and service use. The BWS instrument has been incorporated into a survey for a study that is currently in the field and gathering more detailed information about current treatment and ADHD management strategies through prospective follow-up. Forthcoming research using this BWS instrument will be able to examine the association between stated preferences and future treatment and management strategies as well as desired outcomes. It is very likely that caregiver preferences may change over time. This is probably the most true when a caregiver goes from having a child who is treatment naïve to a child who has experienced some treatment (i.e., caregivers learn more about the benefits and risks of treatments). Moreover, treatment decisions in pediatric medical services often involve more than one caregiver (e.g., the other parent or co-primary caregiver), and this also may influence preferences over time. Finally, caregivers may have strong preferences for non-traditional or non-evidence-based treatments, which were not captured in this BWS instrument.
Conclusion
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